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 During learning from home, the teacher is very limited in giving 
feedback on assignments. Consequently, students’ understanding 
of physics concepts is still low and experiencing misconceptions. 
Therefore, teachers should able to develop an interactive recitation 
program completed by corrective feedback that could remediate 
students’ misconceptions. The research objective is to improve the 
competence of physics teachers at Sijunjung Regency through 
mentoring in developing an interactive recitation program. This sort 
of research is quasi-experimental with one-group pretest-posttest 
design. The research data was obtained from the pretest and posttest 
about understanding of the interactive recitation programs. The 
results showed that there was an increase in the knowledge of high 
school physics teachers in understanding the interactive recitation 
program with a percentage of 32.4%, and the provision of 
mentoring activities have a significant effect on increasing the 
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PENINGKATAN KOMPETENSI GURU FISIKA DALAM 
MENGEMBANGKAN PROGRAM RESITASI INTERAKTIF 
UNTUK MEREMEDIASI KESALAHAN KONSEP SISWA 
  ABSTRAK 
Kata Kunci: 
Resitasi interaktif 
Miskonsepsi dalam fisika 
Kemampuan guru fisika 
. 
 Selama learning from home, ada keterbatasan memberikan 
feedback terhadap tugas. Ini menyebabkan pemahaman konsep 
fisika siswa dangkal dan kesalahan konsep masih banyak dialami 
oleh siswa. Sehingga guru harus mampu mengembangkan program 
resitasi interaktif yang disertai dengan pemberian corrective 
feedback untuk meremediasi kesalahan konsep siswa selama 
learning from home. Tujuan penelitian untuk meningkatkan 
kompetensi guru fisika Kabupaten Sijunjung melalui 
pendampingan dalam mengembangkan program resitasi interaktif 
dengan software iSpring Suite. Jenis penelitian adalah quasi 
experimental menggunakan One-group pretest-posttest design. 
Data penelitian didapatkan dari pretes dan postes untuk melihat 
pemahaman guru terhadap program resitasi interaktif. Hasil 
penelitian yaitu terjadi peningkatan pengetahuan guru fisika SMA 
dalam memahami program resitasi interaktif dengan persentase 
32,4%, dan pemberian kegiatan pendampingan berpengaruh 
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signifikan terhadap peningkatan kompetensi guru fisika dalam 
mengembangkan program resitasi interaktif. 
 
© 2021 Unit Riset dan Publikasi Ilmiah FTK UIN Raden Intan Lampung 
 
1. INTRODUCTION 
High school physics learning aims to make students could master the concepts of 
physics related to nature and its phenomena. Besides, they can use scientific methods based 
on a scientific attitude to solve the problems they face. Therefore, they are more aware of 
the greatness of God Almighty [1-2]. Learning physics is needed to understand and study 
natural phenomena by mastering the concepts and principles of physics. In addition, the 
purpose of learning physics stated in the 2013 Curricula are mastering concepts and 
principles as well developing knowledge and students’ self-confidence [3]. In addition, 
understanding the concepts and principles of physics is also needed by students to solve 
various real-world problems, such as problems that arise due to technological 
developments. For example, a student might difficult to understand the advanced 
technology in aircraft, if he does not understand the concepts of force and fluid correctly. 
So, mastering the correct physics concept is one of the keys to solving physics problems 
to achieve learning objectives [4-5]. 
Understanding of concepts could be trained through various student learning 
activities, such as conducting investigations, discussing learning, solving problems, 
conducting experiments, and giving structured assignments. These learning activities can 
arise from multi-directional interactions between students, teachers, and learning resources 
in educational situations [6-7]. Due to multi-directional interactions, teachers as learning 
agents need to master and apply interactive multimedia in physics learning, both 
conventional learning and learning from home. This interactive multimedia is essentially 
needed when students cannot interact directly with teachers in class. 
Nowadays, learning from home is becoming popular in education as an alternative 
solution because the learning process cannot be done directly (face-to-face learning). Due 
to the amid of Covid-19 that require students to study from home, which could protect 
them from the virus. However, in contrast to face-to-face learning, learning from home 
will reduce learning interactions between teachers and students, so it will be difficult for 
teachers to provide deeper explanations about materials that are difficult to understand [8-
9-10].  
Based on the interviews of physics teachers in Sijunjung Regency regarding how 
physics learning conducted during the Covid-19 pandemic, it explained that teachers were 
becoming more frequent in using the assignment method (recitation) in the form of giving 
physics questions to students. Based on the theory, this recitation method is effectively 
applied to train students in solving problems as long as providing feedback on assignments 
[11]. However, during learning from home, teachers are very limited in giving explanations 
and guidance on students’ tasks. As a result, students are incapable do it properly because 
their understanding of physics concepts is low. From the evaluation of the assignment, 
there are still many students who experience misconceptions in solving physics problems. 
It might cause students’ physics learning outcomes to decrease, particularly in the aspect 
of knowledge [12]. To prevent this problem, the competence of teachers in developing 
application of the assignment through the method (recitation) by mentoring activities in 
developing interactive recitation programs accompanied by the provision of corrective 
feedback that can remediate students’ misconceptions during learning from home. By 
giving the corrective feedback in each assigments, students would capable to evaluate their 
weaknesses in learning, as well as strengthening concepts during independent study. This 
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interactive recitation program is also a solution for deepening concepts outside of face-to-
face learning hours [13]. 
Recitation is a learning method by giving special assignments to students to deepen 
the material outside of class hours [14-15]. The purpose of deepening the material is to 
help students gain in-depth knowledge and skills in the form of conceptual deepening or 
problem-solving exercises that are in accordance with the material that has been taught in 
classroom learning, but students still have difficulty understanding it [5]. During learning 
from home as it is now, a recitation program that contains conceptual questions with 
feedback is needed for students to learn independently [16]. This means that this recitation 
program could be used independently by students without any guidance from the teacher. 
In order for feedback on the recitation program to be more effective, it must be given as 
soon as possible and developed properly, so that it is interesting for students to learn. This 
recitation program is designed with a relatively large number of conceptual questions and 
each option on the questions is accompanied by feedback. 
The recitation program developed by the physics teacher at the High School in 
Sijunjung Regency was interactive because of the display of questions and feedback made 
from the iSpring Suite software accessed via computers or smartphones. Students can work 
on physics problems well and get a direct explanation of the concept in their answers. The 
utilization of iSpring Suite software could make teachers and students access it anytime 
and anywhere, as long as the device used is connected to the internet network [16-17-18]. 
The students could use this program to relearn the material outside the school hours [19]. 
Therefore, the development of this recitation program is beneficial for teachers in 
providing explanations, emphasis, and deepening of material to students through the tasks 
given. 
There were several studies related to the development of recitation programs in 
Physics learning. The first result showed that a web-based recitation program with multiple 
representations of kinematics was valid and practice to be used for teaching materials. 
There were various advantages of the web-based multi-representation recitation program 
as follows (1) it could be accessed anytime and anywhere, (2) it can be accessed online 
through any type of electronic device that can be connected to the internet, (3) can be 
accessed without the need to install a program, (4) does not require memory space, and (5) 
equipped with audio-visual feedback [20-21].  
Next, other findings showed that the implementation of the recitation method could 
increase student learning outcomes. For instance, there are improvements in students’ 
understanding of physics and grades of their tasks. With the implementation of this 
recitation method, data obtained that the average value of students has increased in each 
meeting. The average score of students increases supported by increasing mastery of the 
material [22-23]. Subsequent research recommended that it was essential to create an 
interactive recitation method, which encourages the student in deepening physics material 
during the Covid-19 widespread. Thus, students can master physics concepts and increase 
their confidence in solving problem from the feedback provided [17]. In addition, another 
study explained that the use of interactive recitation methods could improve students’ 
understanding and mastery of concepts [24]. 
From several previous studies, it has not found a recitation program developed with 
the iSpring Suite software. The utilization of this software is the novelty of this study, and 
it could make an assignment more interractive. It expects to help physics teachers in 
making assignments more effective, so as to improve students’ mastery of phyics concepts. 
This study aims to increase the competence of physics teachers in the Sijunjung Regency 
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through mentoring activities in developing an interactive recitation program which use to 
remediate students’ misconceptions during learning from home.  
 
2. METHOD 
This type of research was a quasi-experimental design with a quantitative approach. 
The research design was in the form of a one-group pre-treatment and post-treatment 
design (One-group pretest-posttest design). It meant that one sample group had given 
treatment, and the effect had shown under controlled conditions [25-26]. Before being 
given treatment, the sample group was given a pretest to determine the initial knowledge 
of the participants. After applying the treatment, a posttest was given to determine the final 
conditions of the participants. The effectiveness of the treatment could be determined from 
the comparison between the posttest and pretest.  
The population was all high school physics teachers who are members of the physics 
teachers forum in the Sijunjung Regency. Meanwhile, the sample was a high school 
physics teacher who participated in the mentoring to develop an interactive recitation 
program full-time [27]. Thus, a total of 14 physics teachers in the Sijunjung Regency was 
involved in this study. The test was used to obtain research data that consisted of 15 
multiple-choice questions each (pretest and posttest). This test would determine the 
teacher’s knowledge of the mentoring material in remediation of misconception in physics 
learning, evaluation, and interactive recitation developed.  
The data obtained were analyzed by appropriate statistical tests. This test consists of 
the normality test, the homogeneity test, and paired t-test. Then, the data were analyzed 
using descriptive analysis, which describes group data in the form of minimum values, 
maximum values, average values, standard deviations, and variances. The normality and 
homogeneity tests were used to examine the distribution of group data and the similarity 
of variance of the two groups, respectively [28]. Based on data analysis, both groups of 
data were normally distributed and had the same variation. An independent sample t-test 
was used to test the hypothesis. It could determine the effect of developing an interactive 
recitation program on the remediation of misconceptions.  
The research procedure consists of six stages, namely: pretest, material provision, 
program development assistance, independent activities, evaluation monitoring, and 
posttest. In more detail, the procedure is shown  in Figure 1. 
 
 
Figure 1. Research Procedure 
 
Based on Figure 1, the initial step was the pretest. It would examine teachers’ 
competence in understanding the mentoring materials. Then, the materials were delivered 
to the participant through direct explanations. After providing participants with some 
knowledge, they continued to do mentoring activities in developing a recitation program. 
They learned to make this product by themselves. Finally, the products were assessed by 
the expert in monitoring and evaluation stage, and they did a posttest at the end of the 
• Examining the 
final ability of 
the teacher after 
mentoring
Posttest



































Indonesian Journal of Science and Mathematics Education 
Putri Dwi Sundari, et al │ The Improvement of Physics… 
 
246 | I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n ( I J S M E )  
 
 
activity. The mentoring activities for teachers are carried out in a structured and scheduled 
manner so teachers can follow these activities well. Table 1 describes various activities 
carried out by teachers during mentoring activities. 
 
Table 1. The Activity of the Teachers During the Stages 




The participants receive materials 
from three speakers related to the 
topics of 1) misconceptions and 
remediation in physics learning, 2) 
evaluation in physics learning, and 3) 




2 Coaching how 
to make the 
program 
The team gives information on how 
to make a recitation program by 









Participants collaborate in their small 
groups to discuss the content inside 












The team evaluates the product 
developed by the teachers and gives 







3. RESULT AND DISCUSSION 
The results obtained are related to the research objectives, namely increasing the 
competence of high school physics teachers in Sijunjung Regency in developing 
interactive recitation programs to remediate students’ misconceptions. This improvement 
was examined from the comparison between the teacher’s mastery in the knowledge aspect 
after and before the mentoring activities are carried out.  Table 1 indicates the results of 
descriptive statistical analysis of the pretest and posttest scores of 14 physics teachers using 
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Sum 14 14 
Minimum 33,33 60 
Maximum 53,33 86,67 
Range 20 26,67 
Ideal score 100 100 
Mean 44,76 77,14 
Median 46,67 86,67 
Deviasion standard 6,63 8,56 
Variance 43,96 73,27 
 
Based on Table 2, the minimum and maximum score of the pretest was 33.33 and 
53.33, respectively, with a standard deviation of 6.63. Meanwhile, for the posttest, the 
minimum and maximum scores were 60, and 86.67 respectively, with a standard deviation 
of 8.56. There was a difference among these scores. As shown in the table, the average 
score of these tests increased from 44.76 to 77.14, around a 32.4% improvement. 
An independent sample t-test with a 95% confidence level was used to examine the 
hypothesis. Before using this test, the score of pretest and posttest should be in normal 
distribution and homogenous. That is why normality and homogeneity tests are needed 
[28]. The results of these tests are shown in Table 3 and Table 4.  
 
Table 3. Results of Normality Test 
 Shapiro-Wilk 
Statistic df Sig. 
Pretest 0,882 14 0,061 
Posttest 0,900 14 0,111 
 
Based on Table 3, the pretest and posttest significance values were 0.061 and 0.111, 
respectively. These significance values were in the area of acceptance of the null 
hypothesis, which was higher than the value of = 0.05. Therefore, the results of the pretest 
and posttest of physics teachers in the Sijunjung Regency are in normal distributions.  
 
Table 4. Results of Homogeneity Test 
Levene’s Test for 





2,964 1,328 26 2,89 0,260 
 
Based on the results of the homogeneity test of the pretest and posttest data, the 
significance value was 0.260. This value was in the area of acceptance of the null 
hypothesis, which was higher than 0.05. Therefore, the distribution of pretest and posttest 
data is homogeneous. The next step was the statistical analysis that tested the hypothesis. 
The results of the test is shown in Table 5. 
 
Table 5. Paired-Samples t-Test 
 Test Value = 100 
t df Sig. (2-tailed) Mean Difference 
Pretest-Posttest -10,396 13 0,000 -32,38 
 
Based on the t-test in Table 5, the results obtained a significance of 0.000. This value 
was in the area of rejection of the null hypothesis, which was smaller than 0.05. Thus, there 
was a measurably significant difference between the pretest and post-test scores. It means 
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that mentoring in the development of interactive recitation programs can significantly 
improve the competence of physics teachers in the Sijunjung Regency.  
The findings showed as follows 1) the percentage of the competence of physics 
teachers in the development of interactive recitation programs increase, around 32.4%, 2) 
The improvement in the competencies of physics teachers in developing an interactive 
recitation programs was statistically significant with a 95% confidence level. 
During the mentoring activities, all teachers who participated were given various 
knowledge about recitation. The team informed about how to make content inside this 
program, and develop the programs. As a result, various recitation programs were 
developed by the physics teacher of the MGMP in the Sijunjung Regency, starting from 
quizzes, assignments, exams, and others. One form of the program developed by the 
teacher group was the provision of quizzes, as shown in Figure 2. 
 
 
Figure 2. The Cover of the Recitation Program 
 
The recitation programs consist of the detailed user, the instructions, and conceptual 
questions with feedback which made students understand the physic concept. The detailed 
user gives an opportunity for the student to write their identity in this program, and it can 
be useful for the teacher to collect information about who participates using the program. 
Then, the instructions give information for students about how to use this program. The 







Figure 3. (a) The Detailed User and (b) The Instructions of Program 
 
The last, the provision of feedback in each option could act as a reward for students. 
The feedback given on the right answer would be beneficial for students to strengthen their 
concept, and the wrong answer would give them an opportunity to correct their mistakes. 
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Figure 4. The Example of the Feedback given for Each Answer 
 
Firstly, the high school physics teacher of the Sijunjung Regency who participated 
in the interactive recitation development mentoring activity had shown a change in 
knowledge in a better direction with an increasing percentage of 32.4%. Before the 
mentoring, there was a lack of comprehension of physics teachers for understanding the 
recitation program in physics learning. They also did not understand the concept of 
misconceptions and remediations in physics learning, as well as evaluation in learning 
physics. However, after being assisted, there was an increased competency on them. This 
increase could be seen from the teacher’s average score obtained from the pretest and 
posttest, where the posttest average score was higher than the pretest. 
Secondly, statistically, the mentoring provided could prove physics teachers’ 
competence in developing interactive recitation programs. This program can facilitate 
physics teachers in managing the application of the recitation method properly [29]. The 
interactive recitation method is filled with different conceptual questions for each material, 
including feedback, and makes students easier to comprehend the physics concepts 
autonomously amid learning from home. 
The advantage of this interactive recitation program developed by the physics 
teacher is that it contains various conceptual questions equipped with feedback on each 
option in the questions, both on the correct and wrong answer options. By giving feedback 
is could act as a concept reinforcement to students [18]. It is easy for students to understand 
concepts well and know their weaknesses when solving physics problems. 
Moreover, the development of interactive recitation by utilizing the help of the 
iSpring Suite software makes it easier for both teachers and students to access it even 
outside of learning hours. Recitation with this software also has an attractive appearance, 
the presentation of images and writing can be seen clearly, and the operation process is 
easy. In addition, computer-based recitation programs can help students to solve physics 
problems [16].  
These advantages of these programs motivated the physics teacher of the Sijunjung 
Regency to take the mentoring seriously. Therefore, from the two tests given during the 
mentoring, it was seen that there was a significant increase in aspects of teacher knowledge. 
The material provided during the mentoring activities also relates to the needs of teachers 
in schools. It means that the mentoring material is considered very up-to-date under the 
curriculum that applies in schools [30]. 
The duration of mentoring activities was about one month. During this time, the 
teachers are capable of developing the programs independently. They have also been able 
to compile questions that emphasize conceptual mastery with answer options. Based on 
the possibility of students’ thinking in answering questions [31]. The feedback packaged 
by the teacher is also under the correct concept of physics material. 
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4. CONCLUSION  
Based on the results, the percentage of the competence of physics teachers in the 
development of interactive recitation programs increased, about 32.4%. In addition, the 
mentoring activities provided caused significant changes to the competence of physics 
teachers in Sijunjung Regency in developing interactive recitation programs. 
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